Synopsis of Back to Class lecture, “The Structure of Memory”

(Note:  Hopefully this synopsis will overlap somewhat with the lecture actually delivered)


To understand human memory it is necessary to know a few general principles of how the brain is organized.  First:  Each part of the brain is specialized for particular functions.  Second:  All parts of the brain work together for many functions.  Third:  Memory is a very primitive and pervasive property of all parts of the brain, so each specialized part of the brain has its own “local” memory, but all parts of the brain participate in the general process of storage and retrieval of all the memories that collectively make up who and what we are.  


Another principle to recognize if we are to understand the mechanisms of memory is that the process of laying down memories is quite separate from the process of retrieval.  Specific structures of the brain are involved in the storage process, whereas retrieval seems to involve all or most areas of the brain.  From this principle it follows that damage to specific regions of the brain may lead to the loss of the ability to store new memories.  This is what happens in Alzheimers Disease.  Information is not transferred from so-called “short term memory” to long-term memory, so as soon as the person stops actively thinking about something, it is lost.  On the other hand, once stored, memories are located “all over” the brain, so they are quite invulnerable to permanent eradication, although, as we are all aware, retrieval may be somewhat undependable.

 
As a consequence of principle 1, there are several different species of memory.  The “motor brain” is responsible for control of movements, and “motor learning” consists of the laying down of memories of how to walk, how to ride a bicycle, hit a golf ball, and thousands of other muscle “programs”.  Each sense organ has its private store of memories, so we remember smells, shapes, sounds and colors, and all these memories make up the vocabularies by which our sensory systems classify, identify, and react appropriately to all the stimuli that bombard us.  


The evolution of the linguistic capacity in humans provided a new class of memory mechanisms which superseded all of the others, and provided the basis for what we call human consciousness.  The “stream of consciousness” is nothing but a linguistic monologue that takes place in all parts of the brain.  There are two interesting things about this new kind of memory, peculiar to humans.  One is that it seems to be in competition with the more primitive kinds of specialized memory systems.  Also, for humans, it is much better.  Language gives us such a powerful mode of cross referencing information that just naming an object, an experience, a person, can summon it to consciousness.  Aye, there’s the rub!  What about those things we do not have names for?  

Motor memories are very hard to put into words.  We simply do not speak the language of muscles.  You cannot become a good tennis player by reading a book.  Motor skills have to be learned by non linguistic methods.  Practice, practice, practice!  Olfactory memory is quite good, largely because it escapes the competition with linguistic memory.  We do not have a vocabulary for smells.  We just name them for the thing that emits the stimulus—cinnamon, lilac, skunk.  Sounds (other than words) are also somewhat outside the domain of language, although we do have some descriptive names for the auditory experience.  Vision, on the other hand, is intimately linked to language.  The human brain is largely dominated by the visual sense, and all invented languages are rich in visual terminology.  Consequently all visual experience is describable in language, and conversely verbal descriptions can evoke such a complete visual experience that when we remember a scene we are often unable to tell whether it was something we actually saw, or something we read or heard about. 


Recognition of the several different kinds of memory system we carry about in our brains may help us to understand how memory works.  Alas, such understanding is of little use when we are faced with practical problems like, “where the hell did I put the car keys!”  

